Supplementary Methods

Bayesian spatial case-crossover method
We estimated the association of temperature on/preceding the day of death with increased odds of dying from cardio-respiratory diseases. To assess vulnerability and resilience, we allowed the magnitude of the effects to vary across districts, while accounting for possible similarity in neighbouring districts.
We used a time-stratified case-crossover design, a method that is ideal for analysing timevarying exposures such as daily temperature. In a case-crossover analysis, each case acts as its own control, 1 a design that naturally controls for potentially confounding factors that are time-invariant or vary slowly over time, for example age, ethnicity, SES, smoking, and healthcare -although these factors may still be modifiers of the effect. Temperature on the day of death (case day), and as relevant preceding days, is compared with the temperature on control days on which the death did not occur. We used control days on the same day of the week as the case day, to automatically adjust for day of the week, and in the same calendar month to avoid the so-called overlap bias. 2 In addition, we adjusted for potential bias by variables that change in the same time scale as temperature, namely air pollution and whether a case/control day was a national holiday.
In both warm and cold weather, there may be little or no effect of temperature below/above some threshold, and a dose-response at higher/lower temperatures [3] [4] [5] [6] [7] [8] [9] . To reflect this possibility, we used a piecewise linear specification for the temperature-outcome association.
The model for death record i, case/control j, with Y ij = 1 for cases (j = 1) and 0 for controls (j=2, 3, 4, 5) , can be summarised as follows:
Where  is the odds of death; δ i is a parameter common to cases and controls from the same record i used to analyse a conditional logistic regression as a Poisson likelihood for computational efficiency 10 ; Temp ij is the temperature on/preceding the day of exposure of case/control j in the grid that contains the postcode of record i; β 0i is the threshold parameter for temperature response;  1i is the slope parameter of the dose-response relationship above the threshold for warm weather and below the threshold for cold weather; and f is the linear threshold model. Confounders (C ij ) were air pollution and national holidays and are given by .
PM10 . holiday
where PM10 ij is the PM 10 (particulate matter below 10 µm in aerodynamic diameter) concentration on/preceding the day of exposure of case/control j in the grid that contains the postcode of record i and holiday ij indicates whether the ij th day was a national holiday.
As described in the main paper, we set the threshold ( 0 ) for each district in two alternative approaches: district-specific thresholds and a common threshold for all districts. We estimated the slope (β 1 ) parameters of the relationship at the district level, e.g. the slope parameter is given by , where measures deviation from the national average ( ) in district d in which record i resides. The health effects of temperature may be more similar in neighbouring districts than those farther away. To allow for this, we used a Bayesian spatial structure, in which the estimated parameters for each district are influenced by its own data as well as by those of its neighbours. The extent to which neighbours influence one another depends on how uncertain the estimated effects in each district are, and on the empirical similarity among neighbouring districts. We used the Besag, York, and Mollie (BYM) model in which cross-district variance is partitioned into a spatial component, specified using a conditional autoregressive prior, and a district-specific random effect, specified using a Normal distribution 11 .
We examined the role of community-level vulnerability/resilience factors (rural vs. urban status, deprivation, and green space) by introducing them into the above model as modifiers of the parameters that measure the effect of temperature as below:
. Modi ier where γ is a regression term that allows vulnerability/resilience factors (Modifier i ) to influence the effects. continues to capture spatial variations in effects that are unexplained by these characteristics.
Additional cold-weather analysis methods
The statistical methods for analysis of winter mortality were identical to those of summer with effects quantified below thresholds, vs. above for analysis in summer months. Details are provided above. District-specific winter thresholds, given by the 90 th percentile of each district's winter temperatures, ranged between 6.9°C in northeast England and 11.0°C in southwest England.
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